Head injuries to restrained occupants in single-vehicle pure rollover crashes.
Studies performed previously of seat-belted occupants in real-world passenger vehicle rollover-only crashes have identified the head as one of the body regions most often seriously injured. However, there have been few studies investigating how these head injuries occur in any detail. This study aims to investigate the characteristics and patterns of head injury to seat-belted occupants in real-world rollover-only crashes and to identify possible biomechanical mechanisms responsible for head injury to aid in the development of a dynamic rollover test protocol. National Automotive Sampling System-Crashworthiness Data System (NASS-CDS) data were used to generate summary statistics and perform logistic regression analysis of restrained and contained occupants in U.S. pure trip-over rollover crashes. Specific information from selected CDS cases focused on identifying potential mechanisms and patterns of serious head injury and the rollover conditions under which the injury occurred are also presented. Twenty-one percent of seriously injured occupants in pure trip-over rollovers had a serious head injury. On average, occupants seated on the far side of the rollover sustained serious head injuries more frequently and were more likely to receive injuries to the inboard side of the head than near-side occupants. Serious head injuries appear to be decoupled from serious injuries to other body regions except for a relationship found between basal skull fractures and cervical spine fractures. Serious head injuries were sustained by some occupants who had less than 15 cm of roof crush above their seated position. Serious brain injuries appear to occur frequently as a result of loading to the periphery of the head from contact with the roof assembly. Two mechanisms of injury for basal skull fractures in rollover crashes were identified. The injury patterns and locations of contact to the head are sensitive to the seated position of the occupant.